Rho kinase inhibitor Fasudil induces neuroprotection and neurogenesis partially through astrocyte-derived G-CSF.
Rho-kinases (ROCK) are serine/threonine kinases that play an important role in fundamental processes of cell migration, proliferation and survival. Blockade of ROCK promotes axonal regeneration and neuroprotection, thereby exhibiting therapeutic potentials for clinical application to spinal cord damage and stroke. Here we explored the mechanisms of Fasudil, a ROCK inhibitor, in neuroprotection and neurogenesis by using oxygen-glucose deprivation (OGD) as an in vitro ischemia model. Fasudil stimulates astrocytes to produce granulocyte colony-stimulating factor (G-CSF). Astrocyte-conditioned medium treated with Fasudil (ACM-F) contributes to the generation of neurospheres, and decreases neuron death. Neutralization of G-CSF in ACM-F and blocking of G-CSF receptor in neuronal cell cultures revealed that Fasudil-induced neuroprotection and/or neurogenesis are mediated partially through astrocyte-derived G-CSF. Our results indicate that ROCK inhibition by Fasudil, protecting neurons and mobilizating neural stem cells, might represent a useful therapeutic perspective for various neurological disorders characterized by neuron death.